. The direction of their regression coefficients revealed that households headed by unmarried persons with higher level of education and monthly income as well as with fewer dependants were more food secure, and food security decreased with increasing distance to market in Southeastern Nigeria.
INTRODUCTION
Global agricultural production has recorded an incredible increase (Ibok Idiong et al., 2014) , even though a large number of people remain hungry and malnourished (Ambali et al., 2015) . According to FAO (2010) , 925 million people were approximately undernourished in 2010 with about 900 million of them living in developing countries while FAO (2015) estimated 217.8 million undernourished people to be living in Sub-Saharan African between 2014 and 2016. Moreover, more than 70% of these undernourished people live in rural areas where agriculture is directly or indirectly reliant upon (Bashir et al., 2012) .
Similarly, about 1.2 billion people cannot meet their most basic needs for sufficient food every day especially poor people living in rural environments in developing countries who are subsistence farmers (IFAD, 2009) . Consequently, Nigeria has been listed among the 55 Low Income Food Deficit (LIFD) countries due to the high prevalence of undernourished people living among agricultural households (Ambali et al., 2015) .
In Nigeria, agriculture is the mainstay of the country's economy (IFAD, 2012) , going by the fact that agricultural sector contributes about 40% to the economy and provides a livelihood for about 90% of the rural population (Federal Republic of Nigeria, 2008; FAO 2011; National Bureau of Statistics, 2012) . Despite the contribution of agriculture to Nigeria's economy, subsistence farming is widely practised with up to 90% of food in the country being produced by micro-scale farmers with small land holdings who practise mainly rain-fed agriculture. However, widespread food insecurity in Nigeria has been attributed to poor agricultural output and prevalent poverty in the country with an estimated 70% of Nigerians suggestively being food insecure (Orewa and Iyanbe 2009; Obayelu, 2010; Kuku-Shittu et al., 2013) .
Food security, according to FAO (1996 FAO ( , 2008a , exists when all people, at all times, have physical and economic access to sufficient, safe and nutritious food that meets their dietary needs and food preferences for an active and healthy life. The definition of food security as seen above consists of four dimensions namely; food accessibility, availability, utilization and stability. Food availability has to do with "Sufficient food" and is associated with physical quantities of food while food accessibility is a measure of the ability to obtain/secure food. Food utilization entails the consumption of food and how essential nutrients are acquired from consumed food by a person while stability deals with the phrase "at all times" in the food security definition by FAO (1996 FAO ( , 2008a . To this end, accomplishing a state of food security by an/a individual, household, region or country requires arriving at an adequate level of good nutrition and food consumption and maintaining this level at low risk over time (FAO, 2008a (FAO, , 2008b . Consequently, food insecurity situation exists whenever one of the above conditions is not met or there is any negative shift in any of the dimensions of food security (Akukwe, 2019) .
Food security as noted by Ogundari (2017) , had been measured globally using various indicators which include; per capita expenditure on food, food insecurity access scale (self-report/assessment), food consumption score, per capita food consumption, anthropometry measures, share of dietary intake and coping strategy index among others. Paradoxically, despite extensive studies on food security indicators, there is no agreement on the core indicators that are needed to satisfactorily measure and examine household food security situations at both the micro-and macro-levels around the world (Carletto, Zezza and Banergec, 2013) because these indicators only revolves round one dimension at a time. However, despite the extensive food security evaluation methods, measuring food security status at household level seemed neglected as supported by Ojogho (2010) and Dawit and Zeray (2017) since most studies had measured food security at the national and regional levels. Nonetheless, this study focused on food accessibility dimension of food security that deals with the ability to obtain/secure food, and had adopted the per capita expenditure on food which measures food security on the basis of money spent on food monthly, against the household size. The choice of the per capita expenditure method was informed by the ease of generating/obtaining data on household size and monthly food expenditure from households' heads, and due to non-existence of food security data at the household level in the study area.
There exists extant literature on the determinants of household food security classified into demographic, socio-economic and physical factors such as; sex and age of head of household, household size, land holding (farm size), membership to agricultural cooperative, climatic adaptation, agricultural technology, shocks, distance to the market, income diversification, household asset index, sufficiency in own food production, dependency ratio, farm size, income, level of education, livestock ownership, credit access, marital status (Arene and Anyaeji, 2010; Bashiri et al., 2012; Ahmed and Dotti, 2014; Welderufael, 2014; Habyarimana,2015; Djangmah, 2016; Goshu, 2016; Ndakaza et al., 2016; Ajaero, 2017; Dawit and Zeray, 2017; Ogundari, 2017) . The adopted determinants of household food security status for this study were drawn from the extant literature and observations taking into cognizance that the study area is generally agrarian and has comparative advantage in the production of crops like potatoes, yams, maize and cassava (staples) in Nigeria. Thus, the study geared towards assessing food security status of households in agrarian communities of south eastern Nigeria, and discussed the significant determinants of food security among these households and communities.
MATERIALS AND METHODS

Study Area and Sampling Techniques
The study was carried out in two states namely Imo and Anambra States in Southeastern Nigeria. Four local government areas (LGAs) were purposively selected in the two states namely; Ohaji/Egbema and Oguta LGAs in Imo State; Ogbaru and Anambra East LGAs in Anambra State. Two communities were then selected in each LGA, giving a total of eight agrarian communities selected on the basis of accessibility ( Figure 1 ). The population of the four
LGAs was 700,697 persons (National Population Commission, 2010), and the sample size for the study was calculated by Yamane's (1967) equation where the sample size for any population ≥ 100,000 persons at ±5% precision level is 400 as given below.
where n is the sample size (400 households), N is the population of the four LGAs of the study (Anambra East, Ogbaru, Oguta and Ohaji/Egbema) and e is the level of precision/sampling error, i.e., 0.05. The number of households sampled in each community was determined using stratified sampling method while the copies of questionnaire were distributed via random sampling. 
Household Food Security Measurement
The Household Food Security Index (FSI) used to assess the food accessibility dimension of food security was calculated according to Omonona and Agoi (2007) as shown in the equation below.
FSI =
Per capita monthly food expenditure for the ith household where FSI is general food security index; FSI ≥ 1 is interpreted as food secure i th household and FSI < 1 is interpreted as food insecure i th household.
A food secure household is any household whose per capita monthly food expenditure is equal to or more than 2/3 of the mean per capita monthly food expenditure of all households, while a food insecure household is any household whose per capita monthly food expenditure is less than 2/3 of the mean per capita monthly food expenditure of all households (Omonona and Agoi, 2007:402) . The per capita monthly food expenditure for each household was calculated by dividing the monthly food expenditure by the household size. Relationship between food security and its predictors Binary logistic regression was employed to examine the determinants of food security in the study area with food security status as the dependent variable, Y, and its determinants as the independent variables, X, as shown in the equation below.
[ /(1 − )] = 0 + 1 1 + 2 2 + ⋯ 23 23 … … . (3) where [ /(1 − )] is the probability of a household being food secure/insecure, 0 is the constant that scales the equation, 1 23 are the coefficients that determine the direction and extent to which the (x) factors affect food security status (Y), and 1 23 are factors that influence food security such as age of household head, sex of household head, monthly income (presented later).
The logit model was chosen because it does not make assumptions regarding normality, linearity and homoscedasticity, e.g., the logit model does not require a linear relationship between the predictors and the binary (dichotomous) dependent variable (food secure/food insecure).
The determinants of food security were some measurable demographic, physical and socioeconomic variables drawn from literature and observation. The 23 independent variables were mostly categorical measured through the use of indicators (via questionnaire) and where ordinal scale of measurement was involved (e.g. level of education ranging from "no formal education" through completing primary school to graduating from a University), data were transposed into two groups ("no formal education" and "educated") to show binary relationship.
RESULTS AND DISCUSSION
Assessment of Food Expenditure and Food Security Status
In this study, food security means food accessibility considered to be a measure of the ability to obtain and/or secure food. This food accessibility was determined by food affordability and food expenditure (money spent on food). Table 1 shows the households' monthly food expenditure, with the minimum money spent on food being four thousand Naira (N4,000) and the maximum being twenty-eight thousand Naira (N28,000) while on average households' monthly food expenditure was fourteen thousand, two hundred and twenty-two Naira (N14,222.00). Majority of households (81%) spent between ten to twenty thousand Naira (N10,000 to 21,000) monthly on food and this was partly as a result of large household size recorded in the study area. The size ranged from 1 to 9 persons with a mean size of 5 persons in the entire agrarian communities. Table 2 shows the FSI for the eight communities as computed with per capita monthly food expenditure (shown in eq. 2). The results reveal that households in Oguta LGA (Oguta and Ezi-Orsu communities) were more food secure while households in Mmahu, Otuocha, Atani, Igbariam and Ossomala communities (in an increasing order) were more food insecure. Opuoma community recorded an equal percentage of households in the food secure and food insecure categories. The categorization of households into either food secure or food insecure is a function of money spent on food monthly and household size. For example, Oguta was the most food secure (68%) community largely due to her recording relatively high per capita monthly food expenditure coupled with small household sizes while the reverse is the case with Ossomala community where 67.2% of households were food insecure. A cross tabulation analysis of food security categories within communities is shown in Figure 2 . With respect to food insecure households across the eight agrarian communities, Ossomala recorded the highest (20.1%), followed by Atani with 17.3% food insecure households across Southeastern Nigeria. Oguta and Ezi-Orsu communities recorded the least number (6.1 and 8.9%, respectively) of food insecure households. Figure 2 reveals that Oguta LGA (Ezi-Orsu and Oguta communities) was the least food insecure while Ogbaru LGA (Atani and Ossomala communities) was the most food insecure as regards food accessibility in south eastern region of Nigeria.
Analysis of the Relationship between Food Security Status and Its Determinants
The result of the Logistic regression analysis showing the relationship between household food security status and its determinants is shown in Table 3 . Twenty-three variables were identified as predictors of food security status in Southeastern Nigeria, out of which only five were statistically significant at 0.05% level of significance. The findings revealed marital status, level of education, monthly income, dependency ratio and distance to market as the statistically significant variables that determined household food security status in the study area. In addition, the Cox and Snell, coefficient of determination, R 2 was .476 indicating a 47.6% probability of the food security status being explained by the logistic model, and with an 82.8% correct classification, the model is good.
Marital Status of Head of Household
Marital status was significant at 5% and the coefficient indicated that households headed by married people are more probable to be food insecure than those headed by unmarried people. It could be deduced from the findings that unmarried people were more food secure because of their smaller household sizes and fewer people to feed. The finding is in line with that of Aidoo et al. (2013) , but runs contrary to the findings of Sekhampu (2013) in South Africa; Habyarimana (2015) in Rwanda; Yusuf et al. (2015) in Nigeria and Djangmah (2016) in Ghana where households headed by married people were found to be more food secure than their unmarried counterparts. The odds ratio showed that households headed by unmarried people are 0.706 times likely to be food secure than those headed by married people (Table 3 ). 
Level of Education of Head of Household
The regression result revealed a significant (5%) positive relationship between the level of education of households' heads and households' food security, meaning that food security increases with higher level of education ceteris paribus. Education, according to Ibok Bassey et al. (2014) , is a social capital which influences people's nutritional and production decisions; so it is explanatory when households headed by persons with higher level of education were found to be more food secure in the study area. The findings also revealed that households were 1.716 times more likely to be food secure with each unit increase in level of education (Table 3 ). The result is in tandem with Tefera and Tefera (2014) , Wiranthi et al. (2014 ), Mutinda (2015 , Ajaero (2017) and Dawit and Zeray (2017) , but contrary to Yusuf et al. (2015) and Djangmah (2016) , who found food security to decrease with increasing number of years spent in education in Nigeria and Northern region of Ghana respectively.
Monthly Income of Head of Household
The coefficient of monthly income of households' heads was positive and significant at 5% level indicating that household food security increases with higher level of a household monthly income and vice versa. Income has remained a critical factor that influences food accessibility (ability to secure/obtain food) and as noted by Battersby (2011) , income makes a significant difference in reducing (though not eliminate totally) food insecurity. Also, income influences household monthly food expenditure. The finding agrees with those of Idrisa et al. (2008) , Battersby (2011 ), Bashiri et al. (2012 , Aidoo et al. (2013) , Henri-Ukoha et al. (2013) , Sekhampu (2013 ), Mungai (2014 ), Mutinda (2015 and Djangmah (2016) . The odds ratio in favour of households to be food secure increased by 5.581 times for every increase in a household's head monthly income (Table 3 ). The implication is that households with higher monthly income are 5.581 times more probable to be more food secure than households with lower monthly income.
Dependency Ratio of Household
The coefficient of dependency ratio was significant at 5% level and had a negative relationship with the food security status of the agrarian households, meaning that a household with larger number of dependants (> 5 persons) is more likely to be food insecure than a household with fewer dependants. This is indicative of the fact that pressure is put on household resources when the number of dependants is larger vis-à-vis monthly income of the household, and this increases the probability of being food insecure. This also explains why single persons were more food secure than their married counterparts. This finding is in agreement with the findings of Idrisa et al. (2008) , Asogwa and Umeh (2012) , Aidoo et al. (2013) , Sekhampu (2013 ), Ibok Bassey et al. (2014 , Mutinda (2015); Djangmah (2016); Goshu (2016) and Dawit and Zeray (2017) , but contradicts the findings of Oluoko-Odingo (2006) and Ajaero (2017) who found households with higher number of dependants to be more food secure. The odds ratio of .034 implies that, for every increase in number of dependants in a household, there is .034 times of that household becoming food insecure (Table 3) .
Distance to Market
The result revealed a significant (5%) negative relationship between distance to market (access to market) and households' food security status. The implication is, households closer to the market (both daily and periodic) are more likely to be food secures than those far from the market ceteris paribus, and this agrees with findings of Oluoko-Odingo (2006) ; Goshu (2016) and Ndakaza et al. (2016) . Table 3 shows that a unit increase in distance to the market reduces the likelihood of becoming food insecure by a factor of 0.415.
CONCLUSION AND RECOMMENDATIONS
The study investigated household food security (food accessibility) and its determinants in agrarian communities of Southeastern Nigeria. Food accessibility which is the ability to secure and/or obtain food was measured using per capita monthly food expenditure, and thereafter households were classified into food secure and food insecure. Generally, the results showed that households (53.5%) in the eight agrarian communities were food insecure while the remaining (46.5%) were food secure. There was an observed variation between and within households across the sampled communities and LGAs with Oguta LGA (Oguta and Ezi-Orsu communities) being more food secure and Ogbaru LGA (Atani and Ossomala communities) being more food insecure as regards food accessibility in south eastern region of Nigeria. Relatively high per capita monthly food expenditure coupled with small household sizes have been attributed to the reason for Oguta community being the most food secure while the reverse is the case with Ossomala community where 67.2% of households were food insecure. The study considered 23 demographic, physical and socio-economic predictors drawn mostly from literature, and the logistic regression analysis was run to show the relationship between these determinants and household food security status.
The regression result revealed marital status, level of education, monthly income, dependency ratio and distance to market as the statistically significant (p < 0.05) variables that determined household food security status in the study area.
Inferring from the regression coefficients, households headed by unmarried persons with higher level of education and monthly income as well as with fewer number of dependants (< 5 persons) were more food secure, and food security decreased with increasing distance to market (proxy for access to market) in Southeastern Nigeria.
However, the obvious presence of food secure and food insecure categories across households and communities irrespective of monthly income, level of education, dependency ratio, access to market and marital status is indicative of the fact that no factor can be singled out as the only determinant of food security status in the study area. Therefore, recommendations based on the study findings include; sensitization of households' heads on the practice of family planning to discourage larger household size and dependency ratio; strategies to improve households' monthly income earnings and policy measures that encourage access to education (subsidized or free) for households to enhance food security in the agrarian communities.
